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Introduction—Use of CAM for Pediatric Pain:
What’s the Evidence?
Complementary and alternative medicine (CAM) has been
defined as those interventions not generally provided by US
hospitals and clinics, nor widely taught in medical schools (1).
In children, estimates of CAM use have varied widely from as
low as 2% (2) to as high as 20–30% (3,4). Comparisons across
studies are complicated by several factors such as lack of
consensus in the definition of CAM, the inclusion of different
populations and variations in study methodology. Despite
these difficulties, recent work has suggested that use of CAM
is increasing substantially in pediatric populations (3). However,
there have been no population-based studies describing
reasons for using CAM in children, although prior research
indicates that children with chronic conditions which may not
be responsive to conventional treatments appear to have
especially high rates of CAM use (5). In accord, rates of CAM
use among pediatric patients with chronic conditions such as
cancer, rheumatoid arthritis and cystic fibrosis range from 30
to 70% (6,7). For many of these conditions, pain may be a
significant problem. In the general population, chronic pain is
among the main reasons for which CAM is used (8–10). One
study reported that, in a representative US sample of adults,
musculoskeletal disorders (e.g. osteoarthritis, back disorders
and joint disorders) were among the top three precipitating
reasons for visiting a CAM practitioner (9). Another nationally
representative US study of adults reported that the highest
condition-specific rates of CAM use were for neck (57%) and
back (47.6%) problems (10).
The increased interest in CAM approaches for pain symp-
toms in the pediatric and general populations has focused
attention on questions of safety and efficacy. Although case
reports and non-controlled investigations may offer important
preliminary information, for example regarding the acceptability
of such interventions, rigorously conducted controlled studies
are needed to determine whether CAM approaches can be
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An important framework to assist in the evaluation of efficacy
was developed by the American Psychological Associa-
tion (APA) Division 12 Task Force on Promotion and
Dissemination of Psychological Procedures (referred to below
as ‘APA Task Force’) (11,12). For a treatment to be considered
‘efficacious’, there must be a minimum of two between-group
experiments conducted by at least two independent research
groups showing that the intervention is superior to a no-treatment
control, an alternative treatment or a placebo; or that the inter-
vention is equivalent to a previously established treatment
(11). For a designation of ‘possibly efficacious’ only one
between-group study that meets these criteria is sufficient. To
be considered ‘efficacious and specific’, a treatment must be
shown by at least two independent research groups to be
superior to placebo or a previously established treatment in
studies that controlled for non-specific effects (e.g. increased
attention). Further requirements include: (i) use of a treatment
manual or logical equivalent; (ii) a clearly delineated popula-
tion with specified inclusion criteria treated for specific prob-
lems; (iii) use of reliable and valid outcome measures; and (iv)
appropriate data analyses. Treatments meeting all these criteria
may be considered empirically supported therapies (ESTs).
This review aims to evaluate the empirical evidence for the
efficacy of CAM approaches for pediatric pain problems
according to the guidelines proposed by the APA Task Force.
Only those studies that included samples entirely comprised of
participants aged 17 years and younger are reviewed. The
particular CAM interventions discussed below are included
because they possess an existing literature that includes either
at least one multiple baseline design or at least one controlled
trial. Thus, the list of CAM modalities reviewed herein is not
exhaustive. Studies on CAM interventions for palliative care in
children are not included in this review since a review of the
extant literature found no published studies meeting the
criteria of a multiple baseline or controlled trial. Within each
CAM approach discussed below, studies are grouped according
to whether the intervention was used for chronic or acute/
procedural pain; within each of these broad categories, studies
for specific conditions (e.g. pediatric migraine) are grouped
together. The discussion below also focuses on the method-
ological limitations of existing studies as well as some of the
major difficulties with conducting outcome research for
specific modalities.
Acupuncture
In the adult population, the effectiveness of acupuncture has
received empirical support for various pain problems [e.g.
headaches (13) and chronic back pain (14)]. Moreover, reports
of serious adverse effects of acupuncture are rare (15,16).
Despite substantial evidence for its efficacy and safety in
adults, there are very few published reports on acupuncture for
treatment of pain in children. One possible reason for the
paucity of work in younger populations may be the conven-
tional view that children do not like or are afraid of needles
(17). Thus, not only do clinicians hesitate to recommend
acupuncture because of concerns regarding its acceptability
(17), but researchers may also be reticent to conduct acupunc-
ture trials in younger samples due to concerns regarding
patient enrollment and/or retention. Nevertheless, Kemper and
colleagues (17) reported that in a sample of children referred
to an acupuncturist for chronic pain problems (e.g. migraine
headaches, endometriosis and reflex sympathetic dystrophy),
67% reported that acupuncture was a positive experience and
70% reported that it definitely helped their pain. Among
parents, 60% stated that acupuncture was a positive experience
and 59% reported that it definitely helped their child’s pain.
Such results support the feasibility and acceptability of
acupuncture for chronic pediatric pain problems. There were,
however, some important limitations. First, most of the
patients in this study were adolescents (median age  
16 years). Secondly, only patients who were referred and
actually went to the acupuncturist were interviewed. Because
no information was available regarding the percentage of
referred patients that refused acupuncture, the authors
acknowledge that they may have overestimated the acceptabil-
ity of treatment. They therefore recommended further prospec-
tive investigations, particularly in younger samples.
Chronic Pain
One such study by Zeltzer et al. (18) examined the feasibility
and acceptability of a combined acupuncture and hypnother-
apy package in 33 children, 6–18 years of age (mean   13.0),
referred to a tertiary chronic pain clinic. Children were
referred for a variety of problems including myofacial and
migraine headaches (46%), abdominal pain (21%), fibromyalgia
(11%) and complex regional pain syndrome, type I, of an
extremity (11%). Treatment comprised six weekly sessions of
acupuncture together with a 20 min hypnotherapy session
conducted while the needles were in place. Only two patients
refused the treatment, indicating high acceptability, and  90%
completed treatment. In addition, no adverse effects were
reported. Both parents and children reported significant
improvements in children’s pain and functioning following
treatment. These findings support the acceptability of a com-
bined acupuncture/hypnotherapy intervention. However,
because the acupuncture was part of a combined treatment
package, the acceptability of acupuncture alone (i.e. without
hypnotherapy) could not be determined. Moreover, this study
did not include a control group and, therefore, conclusions
regarding the efficacy of the combined acupuncture/
hypnotherapy package could not be drawn.
Pediatric Migraine
There has only been one randomized, controlled study on
acupuncture in children with chronic pain. In this study by
Pintov and colleagues, 22 patients aged 7–15 years with
migraine headaches received either true acupuncture or placebo
acupuncture (superficial needling) (19). The true acupuncture
group (n   12) was treated according to the principles of
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In the placebo group (n   0), needles of the same size were
inserted in the stratum corneum. Children, as well their parents
and the nurses who administered the pain measures, were all
unaware of study group assignment. Both groups received 10
weekly treatment sessions and no children received prophylac-
tic medications. Given that dysregulation of the endogenous
opioid antinociceptive system has been proposed in migraine
(20,21), blood samples were taken to examine treatment effects
on plasma panopioid acitivty and levels of  -endorphin. The
results showed that the true acupuncture group had clear reduc-
tions in migraine frequency and severity. In addition, panopioid
activity in plasma and  -endorphin levels rose significantly in
the true acupuncture group. No such changes, however, were
observed in the placebo group. Although the study employed a
rigorous design, it should be noted that the sample sizes were
relatively small. In addition, patients receiving medication were
excluded from the study, even though many migraine patients
are on regular, prophylactic and/or as needed medications.
Thus, the study sample may not be representative of pediatric
migraine patients. Also, no information on refusal rates was
reported, so the acceptability of the treatment remains
unknown. Finally, no follow-up data were presented so it is
unclear whether treatment gains persisted across time.
Nevertheless, these findings support the efficacy of acupunc-
ture in the treatment of pediatric migraine.
Evidence from the Pintov et al. (19) study supports the
designation of possibly efficacious for acupuncture in the treat-
ment of pediatric migraine. For a range of chronic pediatric pain
syndromes, existing evidence from Zeltzer et al. (18) suggests
that acupuncture may be considered a promising intervention
according to APA Task Force criteria. Thus, more research is
required to establish the efficacy of acupuncture for chronic pain
problems in children. No published studies to date have exam-
ined the use of acupuncture for acute pain in children.
Biofeedback
Several studies published since the 1980s have examined the
effects of biofeedback (BFB) on pain in children, with the
majority focused on pediatric migraine and a few on tension
headache. The most frequently studied forms of BFB for head
pain in children are skin temperature or thermal biofeedback
(TBF; volitional handwarming), which has been used prima-
rily for migraine, and electromyographic biofeedback (EMG-
BFB) from the frontalis (forehead) muscle (22), which has
been used mainly for tension headaches. TBF typically
involves monitoring visual and/or auditory feedback from a
thermistor placed on the fingers. EMG-BFB involves monitor-
ing visual and/or auditory feedback from electric impulses
generated from the frontalis muscle.
Pediatric Migraine
In their comprehensive review of 15 studies, Hermann and
Blanchard (22) maintain that TBF for pediatric migraine may
be considered ‘possibly efficacious’according to the APA Task
Force criteria. According to the authors, TBF does not qualify
for an EST, as it does in adults, because it has not shown
effects superior to that of a credible placebo condition or altern-
ative interventions. Since their review was published, one
study (23) has compared TBF (HWB; handwarming) with an
attention placebo (HCB; handcooling) and waiting list in
36 children (mean age   12.8 years) with pediatric migraine.
The results indicated that a significantly greater proportion
of the HWB group (53.8%) achieved clinically significant
improvement (i.e.   50% reduction in symptoms) compared
with the HCB group (10%) at post-treatment, and 3 and 6 month
follow-ups. The waiting list group did not show significant
changes. These findings (23) provide evidence in support of
the efficacy of TBF in pediatric migraine. However, because
TBF was part of an overall treatment package that included
many other components (i.e. progressive muscle relaxation,
imagery training of warm places and vasodilation, and instruc-
tion in deep breathing), it is not possible to attribute improve-
ments to any single component. Thus, further work comparing
TBF alone with a credible attention placebo, or an established
treatment, is warranted to meet criteria for an EST. Also as
Hermann and Blanchard (22) pointed out, although several
TBF studies have shown maintenance of treatment gains for
periods up to 1 year, the limited available data on the natural
course of pediatric migraine suggest that alternative, non-specific
factors (e.g. growing out of it) cannot currently be completely
ruled out (24).
Tension Headache
Compared with pediatric migraine, relatively little empirical
work has focused on the effects of BFB on tension headaches
in children. In their review, Hermann and Blanchard (22)
conclude that EMG-BFB may be considered a promising inter-
vention if the APA Task Force criteria are applied ‘rather
leniently’(p. 154). Despite high success rates of 80–90% in the
three existing studies (25–27), two of these studies were
conducted by the same research group. Moreover, Hermann
and Blanchard point out limitations of small cell sizes and
large variation in treatment outcome. In addition to EMG-
BFB, two other studies have examined BFB-assisted relaxa-
tion in children with tension headaches. Only one of these
studies (28) used a randomized controlled design, comparing
EMG-BFB with relaxation in 35 patients (aged 11–15 years).
Results indicated that although the groups were equivalent
at 1 month post-treatment, by 6 and 12 month follow-ups, the
EMG-BFB group achieved significantly greater reductions in
symptoms compared with controls. Thus, further work is
needed for EMG-BFB to achieve EST status in treating
childhood tension headaches.
TFB was recently examined in the treatment of tension
headaches in five children (aged 8–14 years) using a multiple
baseline design (29). Treatment consisted of six sessions with
four devoted to TBF training and two additional follow-
up/problem-solving sessions. Following treatment, all patients
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compared with baseline. Nevertheless, TBF was part of a treat-
ment package that included guidelines for parent support of
children’s independent pain behavior management, and
patients were allowed to use pain medication as needed. Thus,
it appears that TBF holds promise as an intervention in child-
hood tension headaches, although further carefully controlled
between-group studies are warranted.
Other Pain Problems
The use of BFB for the management of pain problems other
than headache in children has rarely been studied. One possi-
ble reason is that the physiological response to be modified in
the desired direction is less clear in disease-related (e.g. can-
cer) pain or other pain problems (e.g. recurrent abdominal
pain) (22). One study reported moderate pain relief in eight
children with juvenile arthritis who were treated with a
package containing progressive muscle relaxation, EMB-BFB
and TBF, as well as parent pain management training (30). In
eight children with sickle cell disease, BFB-assisted relaxa-
tion, including EMG-BFB and TBF, significantly reduced pain
and frequency of self-treated pain episodes but did not reduce
the number of hospital-treated pain crises (31). It is possible
that if psychological factors, such as perceived self-efficacy,
are found to mediate treatment response to BFB rather than
muscle tension per se, a greater emphasis on such self-control
aspects rather than on relaxation may encourage use of BFB
for childhood pains other than headache (22).
Creative Arts
Interventions involving the creative arts, including music ther-
apy, art therapy (AT) and movement/dance therapy, have been
the subject of case studies (32) and uncontrolled investigations
(33) on the management of pain in pediatric populations, but
there are only a handful of controlled studies. Many existing
reports suffer from methodological limitations that make it
difficult to draw definitive conclusions regarding efficacy. For
example, in one case-controlled study on AT (34), children
with leukemia (aged 2–14 years) administered an AT package
were compared with children previously admitted to the
unit who had not received AT; however, no standardized meas-
ures were used to assess outcome, and children’s pain per se
during medical procedures (e.g. lumbar puncture) was not
measured. In addition, the AT package included seemingly
unrelated interventions (e.g. visual imagination, medical play,
repeated reading and dramatization) as well as structured and
free drawing. Although the authors maintained that children
given AT appeared to exhibit more cooperative behavior than
non-AT children during medical procedures, it is unclear who
conducted such evaluations and what standards were used to
arrive at these conclusions.
The majority of controlled studies using the creative arts
have involved some form of music intervention for acute, pro-
cedural pain; there are no published controlled investigations
for chronic pain in pediatric samples. Whereas music therapy
may involve either trained therapists who perform live or
music interventions for procedural pain that primarily involve
recorded music delivered via headphones, it is unclear whether
these modalities can be clearly differentiated conceptually in
terms of therapeutic mechanism(s). It appears that both such
modalities function mainly as a form of distraction that indi-
rectly influences the pain response. Distraction may facilitate
habituation to painful stimuli (35), perhaps because engaging
in an alternative, attentionally demanding task limits the
capacity to process pain, thereby reducing pain sensitivity
(36). It is not known whether music exerts any additional
effects on pain above and beyond distraction. Moreover, it is
unclear whether music functions as a superior distractor
relative to other stimuli. The question of a suitable placebo
condition for studies on music therapy is of particular impor-
tance since almost any type of auditory stimulation, even white
noise, has some kind of distracting quality. Yet, as discussed
below, very few studies have included a suitable distraction
control condition.
Procedural Pain
In an early study, Fowler-Kerry and Lander (37) compared the
following four conditions on injection pain in 200 children
(aged 4.5–6.5 years): (i) music distraction (music played over
headphones before and during injection); (ii) suggestion
(verbal instructions that the experimenter would help the child
during the injection); (iii) distraction plus suggestion; and (iv)
two control groups (i.e. no intervention; headphones without
music). Music distraction was superior to suggestion in reduc-
ing pain, but there was no incremental effect on pain when
suggestion was added to music. It should be noted, however,
that pain was assessed using a 4-point visual analog scale
whose psychometric properties are not known. Moreover, the
inclusion of an auditory distraction condition (e.g. white noise)
would have strengthened the study design. More recently,
another study (38) in 99 children (aged 3–6 years) found that
those who listened to lullabies during immunization showed
less behavioral distress than no intervention controls, although
the groups did not differ on physiological responses or
reported pain. One important limitation was that it was unclear
whether children were randomly assigned to groups. Non-
random assignment increases the likelihood that obtained
group differences may be due to factors other than the treat-
ment itself, even when non-random groups are matched on
pre-intervention scores. Also, no information was provided
regarding how the distress ratings were conducted; for exam-
ple, it unclear whether raters were aware of group assignment.
Another study examined the effects of live music therapy for
pain related to intravenous starts, venipunctures, injections and
heel sticks in 20 pediatric patients aged 0–7 years and 20 chil-
dren, matched for age and type of needle insertion who did not
receive the intervention (39). The results indicated that the
music group showed less behavioral distress than the control
group during pre-needle and post-needle stages, although there
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In addition, this study had several methodological limitations.
It was unclear whether patients were randomly assigned to
groups and whether raters of distress were aware of group
assignment. Moreover, nurses and intravenous therapists in the
control condition were instructed to ‘maintain their normal
modes of consolation or distraction’, and is it not known
whether this varied across study groups.
It should be noted that negative findings for music interven-
tions have also been reported. One study examined the impact
of music on anxiety, pain and disruptive behavior in 45 children
(aged 4–6 years) during pediatric dental procedures (40). All
children had two visits involving restorative dentistry with
local anesthesia. The first visit was a baseline session; during
the second visit, children were assigned to one of three condi-
tions: upbeat music, relaxing music or no music. The results
indicated no significant differences among the groups on
parent- or child-reported anxiety, heart rate, cooperative behavior
or child-rated pain. In a study that compared the effects of
lidocaine–prilocaine emulsion (EMLA) with placebo emulsion
and with music distraction on pain of intravenous cannulation
in children aged 4–16 years, music was no better than placebo
and both were less effective than EMLA (41). It should be
noted however, that the EMLA and placebo were administered
1 h prior to cannulation whereas the music distraction was
started just before the procedure. In another study (42), the
effects of music were examined in 121 neonates undergoing
unanesthetized circumcision randomly assigned to one of six
groups: classical music, intrauterine sounds, pacifier, music
and pacifier, intrauterine sounds and pacifier, or control (no
intervention). This study is one of the few published works that
compared the effects of music with that of other auditory
stimuli. However, the results indicated that there were no
significant differences between groups in pain reduction as
indexed by behavioral and physiological measures during the
invasive portions of the procedure.
In sum, despite a lack of rigorous research on other areas of
the creative arts, there are at least a few well-controlled stud-
ies on the effects of music interventions on pain in pediatric
populations. To date, however, there have been no controlled
studies on the impact of music interventions in chronic pedi-
atric pain populations, and this is an area that warrants further
study. Music may be considered a promising intervention for
procedural pain if the APA Task Force criteria are loosely
applied. Future work should include appropriate placebo
groups using auditory stimuli other than music to test the
notion that music is superior to other auditory distractions. In
addition, other potential factors that might modulate treatment
outcome such as anxiety should be investigated.
Herbal Medicine
Ear Pain
Use of herbal medicines is popular in the general population
(12), but there are very few published studies examining herbal
medicine and pain in children. Two randomized, double-blind
controlled trials by Sarrell and colleagues tested a naturopathic
herbal extract (NHE) on ear pain associated with acute
otitis media (AOM) (43,44). In the first study, 103 children (aged
6–8 years) with AOM were randomly assigned to receive
NHE (n   61) or anesthetic ear drops (AE) (n   42) on day 1 (at
the clinic), and then at home on days 2 and 3. Both groups
showed significant reductions in pain across time, with the NHE
group reporting less pain on day 1 compared with the AE group.
In the second study (44), 171 children (aged 5–8 years) were
randomly assigned to one of four conditions: NHE alone,
NHE   oral amoxicillin, AE alone or AE   oral amoxicillin.
The drops were administered as in the previous study across 3
days. All groups showed significant decreases in pain, with sig-
nificantly greater pain relief in patients given AE only on days 2
and 3, compared with those given AE and antibiotics.
Nevertheless, the authors point out that study variables accounted
for only 22% of the variance in pain reduction, suggesting that
the remaining variance may be explained by other factors such as
passage of time alone. Prior reports have indicated spontaneous
recovery rates of 70–90% in children with AOM (45,46). In addi-
tion, children younger than age 5 were excluded from the study
due to limited ability to report pain accurately, even though AOM
is more prevalent in 2–3 year olds.
Despite these limitations, it is noteworthy that the effects of
naturopathic extract in reducing ear pain were equivalent to that
of anesthetic drops and also that antibiotics did not improve the
effects of the extract on ear pain. The naturopathic extract used
in these two studies has been found to have analgesic, anti-
inflammatory, hygroscopic and occlusive effects, as well as
anti-infective properties (47). In addition, there were no adverse
effects reported in either study. Strictly speaking, the APA Task
Force criteria require the naturopathic extract to show superior
effects to the anesthetic drops for the designation of efficacious.
It is possible that the naturopathic extract would have
demonstrated better effects than a placebo although ethical
considerations may preclude withholding of active treatment.
Nevertheless, given the high rate of spontaneous recovery from
AOM, such a trial may be conceivable. In sum, using a conser-
vative reading of the APA Task Force criteria, the naturopathic
extract may be considered a promising treatment for ear pain
related to AOM in children. There does not appear to be any
published research on the use of herbal medicine for other
pediatric pain problems, acute or chronic.
Functional Abdominal Pain
There has been a single randomized control trial investigating
the effects of peppermint oil compared with placebo for pain
and related symptoms in 50 children (ages 8–12 years) with
irritable bowel syndrome (48). By the end of the 2 week trial, a
significantly greater proportion of the treatment group (71%)
reported improvements in severity of symptoms compared with
controls (43%). Analyses of daily patient diaries revealed that
the mean severity of pain symptoms was significantly lower
than that of the placebo group. No adverse effects were reported.
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pain (RAP) (49), it was reported that the effect size (i.e. the
standardized mean difference between treatment and control
groups) for this study on child-reported daily pain symptoms
was 2.25, indicating a large effect of treatment. In fact, of the
four double-blinded placebo-controlled trials reviewed for RAP,
peppermint oil showed that it was a more beneficial treatment
for pain than fiber, and the pharmaceuticals famotidine (H2-
receptor antagonist) and pizotifen (serotonin antagonist) (49).
However, until these findings are replicated in an independent
research group, peppermint oil may be considered possibly
efficacious for functional abdominal pain in children.
Homeopathy
According to the National Center for Complementary and
Alternative Medicine (NCCAM; http://nccam.nih.gov/health/
homeopathy/index.htm website viewed March 12, 2005),
homeopathy seeks to stimulate the body’s defense mechanisms
and processes so as to prevent or treat illness. Treatment
involves administering very small doses of substances called
remedies that, according to homeopathy, would produce the
same or similar symptoms of illness in healthy people if they
were administered in larger doses. Treatment in homeopathy is
individualized (tailored to each person). Homeopathic practi-
tioners select remedies according to a total picture of the
patient, including not only symptoms but lifestyle, emotional
and mental states, and other factors. Thus, homeopathy is an
alternative medical system that may use natural substances
including herbs and vitamins. Whereas herbs and other natural
substances may be administered outside the homeopathic
approach, the studies below refer to the system of homeopathy
which involves diagnosis, classification and treatment.
Homeopathic treatment has been the subject of very few
controlled studies for pediatric pain. The most rigorous pub-
lished study to date examined the effects of homeopathic
medicine on ear pain associated with AOM in 75 children aged
18 months to 6 years (50). Using a double-blind randomized
design, half of the children were given active, individual-
ized homeopathic medicine and the other half received
placebo. Treatment failure was defined as ear pain and/or fever
( 38.0 C orally) at any time after the first 48 h of treatment,
or severe ear pain (e.g. crying from pain) and/or fever
( 39.0 C orally) after the first 24 h. Results indicated fewer
treatment failures in the homeopathy group compared with the
control group, but these differences were not statistically
significant. However, daily symptom diary scores (i.e. pain,
fever, irritability, appetite, energy level, sleep and concurrent
respiratory tract symptoms) completed by parents showed
significant improvement in the homeopathic group compared
with controls after 24 and 64 h of treatment. However, the
diary scores were composites of all the symptoms and there-
fore it is not known what effects were specific to pain. In addi-
tion, the authors pointed out that an inherent methodological
problem with any clinical trial involving homeopathy is
that homeopathic treatment requires individualization of
medication to the patient, and that therefore more than one
medicine must necessarily be used. Thus, they reasoned that
giving the same homeopathic medicine to all patients would
not be a valid test of homeopathy. In sum, given that it is not
possible from the current findings to isolate the impact of
homeopathy on pain, the designation of ‘promising’ is given.
There are currently no published reports on the use of homeo-
pathy for other pain problems in children.
Hypnosis
Since the 1980s, numerous studies have investigated the appli-
cation of hypnosis to pain management in children (51).
Hypnosis has been proposed as a particularly appropriate
intervention since children are generally more susceptible to
hypnosis than adults (52). This increased susceptibility has
been attributed to children’s willingness to become absorbed
in fantasy (53). The existing literature on hypnosis has been
plagued by the lack of consensus over what procedures may be
accurately described as ‘hypnosis.’This lack of consistency is
reflected in the variety of terms that have been used (e.g.
hypnotherapy, guided imagery and imagery) to describe hyp-
notic techniques. For simplification, studies discussed in this
section will be referred to as ‘hypnosis’ regardless of the
terminology employed by the study authors, with the excep-
tion of interventions for recurrent pediatric headache (see
below). It should be noted, however, that use of a single term
to refer to these procedures does not necessarily indicate that
the techniques employed across studies were comparable.
Procedural Pain
Pediatric oncology
To date, most pain-related hypnosis research in children has
focused on the management of acute procedural pain, particu-
larly in cancer patients. In their recent, comprehensive review,
Wild and Espie (54) discuss nine studies conducted on the
effects of hypnosis on painful medical procedures that pedi-
atric oncology patients repeatedly undergo: lumbar puncture
(LP) and bone marrow aspiration (BMA), procedures that have
been rated by children as the two most painful and distressing
procedures associated with cancer treatment (55). Following
guidelines published by the Canadian Task Force on the
Periodic Health Examination (56), Wild and Espie rated each
study on a scale ranging from 1   (e.g. randomized con-
trolled trials with very low risk of bias) to 4 (expert opinion).
All of the studies except for three fell in the 2  category (i.e.
case–control or cohort studies with a high risk of confounding
or bias and a significant risk that the relationship is not causal).
The three highest rated studies were ranked in the 2  category
(i.e. well-conducted case–control or cohort studies with a low
risk of confounding or bias and a moderate possibility that the
relationship is causal).
Only these three studies (57–59) rated highest by Wild and
Espie (54) included a control group. Notably, the findings
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no effects of hypnosis compared with cognitive–behavioral
coping skills in alleviating pain and distress during BMA in
thirty patients (age 5–15 years) (58), whereas another study
found that hypnosis was significantly more effective than
distraction in reducing distress, pain and anxiety during
venipuncture, BMA and LP in highly hypnotizable children
(age 3–8 years) (59). The third study found a small effect for
hypnotic ‘imaginative involvement’, over distraction and stan-
dard medical care on procedural pain and distress during
BMAs in younger (3–6 years) but not in older children (7–10
years) (57). Thus, Wild and Espie (54) assigned an overall
grade of D to the existing body of evidence for use of hypno-
sis for procedural pain in pediatric oncology. This recommen-
dation indicated that existing research has generated
inconsistent results and was of generally poor methodological
quality. The authors also highlighted several difficulties
that made it impossible for them to compare results across
studies or make firm decisions regarding the efficacy of the
approaches used, including wide variation in: (i) ages of the
children studied; (ii) outcome measures; and (iii) hypnotic
techniques or procedures used.
In a study that was not included in the review by Wild and
Espie (54), Liossi and colleagues (60) conducted a randomized
controlled trial testing the efficacy of a manual-based clinical
hypnosis intervention in alleviating pain in 80 pediatric cancer
patients (6–16 years of age) undergoing regular LP. Patients
received either one of two forms of hypnosis, attention control
or standard medical care. The hypnosis groups (which were
equally effective) reported less pain and anxiety and showed
less behavioral distress than controls. However, improvements
degraded when patients were switched to self-hypnosis. The
authors concluded that hypnosis is effective in preparing
pediatric oncology patients for LP, but the presence of the ther-
apist may be critical. Methodologically, this study is superior to
prior studies in that a treatment manual was used to guide the
intervention and adherence checks for treatment fidelity were
conducted by an independent observer. However, there was
only one therapist in this study and it is unclear whether treat-
ment effects would generalize to other therapists. When this
study is taken into account, we deviate somewhat from Wild
and Espie (54) in designating hypnosis as a possibly efficacious
treatment for pediatric procedural pain in oncology patients.
Non-cancer patients
In two studies with samples comprised of mostly adult
patients, hypnosis was shown to be superior to an attention
control and no treatment in reducing pain during dressing
change (61,62). However, in the only published study by
Foertsch and colleagues (63) that specifically examined the
impact of hypnosis on pediatric burn victims, hypnosis was no
better than attention control. In this study, 23 children (aged
3–12 years) were randomly assigned to receive ‘familiar
imagery’ treatment (i.e. imagery related to familiar experiences)
or social support control (i.e. casual chat) during three dressing
changes. Behavioral ratings of distress were conducted by
trained raters unaware of group assignment. Hypnosis did not
result in decreased distress in the treated group relative to
baseline, nor were there any differences between the treated
and control groups. The authors maintain that several factors
may be responsible for the null findings: (i) all the children
studied were in-patients whereas out-patients are typically
studied; (ii) the length of the burn dressing change procedure
is highly variable compared with other medical procedures;
and (iii) the age of the children studied, while representative of
pediatric burn victims, was younger than the average of chil-
dren studied for other medical procedures. Nevertheless, based
on the above results, it is unclear whether hypnosis holds
promise as an intervention for pain related to pediatric burn
dressing procedures.
Post-operative pain
Hypnosis or guided imagery has been used in at least two
published studies on post-operative pain in children (64,65). In
one study, 52 children (aged 7–19 years) were randomly
assigned to a single session of hypnosis which included
suggestions for favorable post-operative outcomes ~1 week
prior to surgery or standard care (65). The hypnosis group
evidenced significantly lower post-operative pain ratings and
shorter length of hospital stays compared with controls,
although the groups did not differ on anxiety or the amount of
pain medication received. A recent, rigorously conducted study
by Huth and colleagues (64) randomly assigned 73 children
(aged 7–2 years) to: (i) a treatment condition involving the
viewing of a videotape on the use of imagery and then listening
to a 30 min audiotape of imagery ~1 week prior to surgery (T1);
or (ii) an attention control group. The treatment group also lis-
tened to the audiotape 1–4 h after surgery (T2) and 22–27 h after
discharge at home (T3). The control group received standard
care, including an equal amount of pre-operative attention as the
experimental group. The imagery group reported less pain and
anxiety at T2 than controls, after trait anxiety and post-surgery
analgesic intake were controlled for, although there were no
group differences in pain or anxiety at T3.
This study by Huth et al. (64) was methodologically superior
to prior research since it included standardized administration of
the intervention via videotapes and audiotapes. The main limi-
tation of this study was lack of a sham treatment for the control
group. The authors maintained that neither use of a tape with
white noise nor simply waiting for the 30 min hypnosis interval
was feasible since children may have distracted themselves in
some other way (e.g. watching TV). Nevertheless, the findings
of this study support the designation of possibly efficacious for
hypnosis for post-operative pediatric pain.
Chronic Pain
Recurrent pediatric headache
In their review of ESTs for recurrent pediatric headache,
Holden and colleagues (66) included 11 studies testing the
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to below as ‘relaxation’) for recurrent pediatric headaches. Of
the four studies which included an appropriate control group
(67–70), two studies independently found that ‘relaxation’was
superior to placebo control (68,70), whereas the other two
studies did not find support for the superiority of ‘relaxation’
over placebo (67,69). The review mentions three other studies
that found that ‘relaxation’ was superior to self-monitoring
(71,72), including one multiple baseline study (73). Follow-up
data from these studies generally indicated maintenance of
treatment gains across various post-treatment intervals (66).
Holden et al. (66) also reviewed two randomized, double-blind,
crossover studies that compared relaxation/self-hypnosis with
medications for recurrent pediatric headache (74,75). The first
study (74) compared home-based ‘relaxation’with prophylactic
pharmacotherapy in 48 adolescents with tension headaches.
The results indicated significant improvement following
‘relaxation’, with no further gains associated with additional
pharmacotherapy, although the degree of clinical improvement
was modest. The second study (75) compared propranolol,
placebo and self-hypnosis in 28 pediatric migraine patients
(aged 6–12 years). The results indicated that self-hypnosis
significantly reduced the frequency but not the intensity of
headaches compared with propranolol, although Holden et al.
pointed out that the drug washout periods were relatively short,
thereby limiting the utility of these results.
Holden and colleagues (66) thus concluded that there was
sufficient evidence to classify relaxation/self-hypnosis/guided
imagery as well established and efficacious for recurrent pedi-
atric migraine and tension headaches. However, it is unclear
whether their conclusions may be extrapolated to all forms of
hypnosis, particularly as it appears that self-hypnosis/guided
imagery was typically included as part of an overall ‘relaxation
training’ package in many of the studies reviewed. Thus, it is
not known whether self-hypnosis by itself is sufficient to
promote therapeutic change. It also appears that self-hypnosis
may be more effective in certain patients than in others. For
example, Liossi et al. (60) found that treatment gains were
degraded when pediatric oncology patients were switched
from therapist-assisted hypnosis to self-hypnosis for LP. On
the other hand, self-hypnosis appears to be equally effective as
clinic-based approaches for pediatric recurrent headache (66).
When considering the total body of evidence, it is also worth
noting the study by Foertsch et al. (63) which found no bene-
ficial effects for hypnosis in pediatric burn victims during
dressing change, as well as the conclusions of Wild and Espie
(54) who maintained that evidence for the efficacy of hypnosis
for procedural pain in pediatric oncology was relatively poor
and inconsistent. As mentioned above, one of the difficulties in
evaluating this literature concerns the lack of consensus over
what constitutes hypnosis. Thus, future studies should con-
sider the use of treatment manuals, as was done by Liossi et al.
(60), to help ensure the comparability of procedures across
studies. As previously discussed, the APA Task Force criteria
require the use of a treatment manual for an intervention to
qualify as an EST.
Massage
Chronic Pain
Only one published study has specifically examined the impact
of massage on chronic pain in children (76). In this study, 20
children with juvenile rheumatoid arthritis (JRA) aged 5–14
years received either a daily 15 min massage by their parents
or a daily 15 min relaxation session with their parents. At the
conclusion of the 30 day trial, the massage group experienced
less pain according to both child and parent report compared
with controls. A physician who was unaware of group assign-
ment also rated the massage group as having less pain and less
morning stiffness. Strengths of this study include use of a stan-
dardized massage procedure and assessments by an independ-
ent physician. On the other hand, several methodological
problems limit the study’s utility. In addition to the small sam-
ple size, it is unclear whether patients were randomly assigned
to study groups. Whereas teaching parents to massage their
children appears to be a feasible and cost-effective way to con-
duct the intervention, it is not known how well parents adhered
to the massage protocol or how often they performed the mas-
sage. It is also questionable whether relaxation constituted an
appropriate control group for the ‘touch’ part of the interven-
tion, since there was no physical contact involved. Comparison
with a more appropriate control such as sham massage (light
touch) would permit investigation of specific effects pertaining
to massage while controlling for non-specific effects due to
physical contact. Measurement of relaxation effects would
also help determine if use of relaxation provided a control for
that aspect of massage therapy.
Procedural Pain
The only other controlled study of massage for children’s pain
examined distress during dressing changes in pediatric burn
patients (77). Prior to dressing changes, 24 children (mean
age   2.5 years) were randomly assigned to receive either
massage therapy or attention control (i.e. casual chat with the
therapist). Children in the massage group received a 15 min
massage from a trained therapist conducted according to a
standardized protocol, applied to areas of the body that were
not burned. Independent raters unaware of group assignment
rated children’s distress before and during the procedure.
Massage patients evidenced minimal distress behaviors (aside
from an increase in torso movements), whereas the control
group showed increased facial grimacing, crying, torso move-
ment, leg movement and reaching out. These results support
the beneficial effects of massage for procedural pain in pedi-
atric burn patients, although comparison with an appropriate
control group (i.e. that controlled for physical contact) and
repeated assessments across multiple procedures would
increase confidence in the findings.
In sum, massage therapy appears to be a promising inter-
vention for pediatric pain symptoms, although larger scale,
randomized controlled trials incorporating a sham massage
condition are needed before massage may be considered an
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EST. Work by Field and colleagues (76,78–80) has demon-
strated the feasibility of using a standardized massage proto-
col. Nevertheless, use of detailed treatment manuals as well as
ratings of treatment adherence would substantially advance the
quality of research in this area.
Conclusions and Future Directions:
Additional Work is Needed to Establish
Efficacy of CAM Approaches for
Pediatric Pain
A summary of the evidence supporting the CAM modalities
discussed above is displayed in Table 1. In general, most of the
CAM interventions reviewed are included in the promising
or possibly efficacious categories. The only intervention 
(self-hypnosis/relaxation/guided imagery for recurrent pedi-
atric headaches) that may be considered efficacious is actually
a combined package of interventions. Thus, the efficacy of
self-hypnosis/guided imagery in isolation remains unclear. As
is evident from the preceding discussion, the quality of the
studies examining the efficacy of CAM interventions for pain
in children varies widely. Only two of the interventions, BFB
and hypnosis, have a relatively substantial body of work
supporting their application, although these are limited to a
relatively circumscribed set of pain problems. The remaining
interventions reviewed have been the subject of very few
controlled investigations. Even within those CAM modalities
that have amassed a number of empirical reports examining
treatment outcome, the quality of the methodology across
studies varied a great deal. Thus, conclusions regarding desig-
nations according to APA Task Force criteria in this review
may not be considered definitive. It should also be noted that
some of the designations in Table 1 were derived from other
reviews, and interpretation of the APA Task Force criteria may
have varied slightly across reviewers.
Generally speaking, research on CAM interventions for pedi-
atric pain would benefit from a more systematic approach to
achieving EST status. As discussed by Wild and Espie (54),
many studies have skipped several steps in the EST process by
comparing an unproven intervention with an already established
treatment (e.g. cognitive–behavioral approaches) without first
showing that the intervention is superior to a no-treatment con-
trol or standard medical care. Thus, they recommend that the
first step in securing EST status might involve large-scale, ran-
domized studies, perhaps drawing from multiple settings in
order to provide sufficient sample sizes, comparing the CAM
intervention with a no-intervention or ‘care as usual’ condition
(54). Only if the results of such studies show that the inter-
vention yields benefits exceeding that of standard care or no-
intervention should further work be undertaken to compare the
intervention with established therapies and/or an attention
control/placebo condition. Another important consideration is
isolating the therapeutic ingredient(s) that lead to change. Given
that many CAM interventions have been studied within the con-
text of an overall treatment package that includes many different
treatment components, careful treatment dismantling studies
testing the efficacy of each individual component should also be
conducted if the overall package is shown to be efficacious.
Several additional recommendations may be incorporated
into future work. First, for interventions that do not easily lend
themselves to testing against a ‘pill placebo’ or equivalent
placebo formulation or placebo procedure (e.g. acupuncture),
standardization of the intervention procedures using a treatment
manual or its equivalent is a requirement for EST designation.
The majority of studies have not used a manual, making it
difficult to compare results across studies and to replicate
results by independent research groups. Use of a manual will
also allow assessments of the degree of adherence to the treat-
ment protocol on the part of therapists. The lack of standardi-
zation appears to be particularly problematic in the hypnosis
literature, which has a relatively large body of studies dating
back  20 years; this lack of standardization is reflected in the
disparate terms used to describe hypnotic procedures (e.g.
guided imagery and hypnotherapy). Secondly, increased
attention should be paid to methodological confounds that
may lead positive findings to be attributable to non-specific
effects, rather than specific effects of the intervention. Among
the most important considerations include: (i) random group
assignment; (ii) ensuring that both researchers and patients are
kept unaware of group assignment (i.e. the equivalent of the
Table 1. Summary of empirical evidence for efficacy of CAM
interventions for pediatric pain
CAM modality Condition Designation
Acupuncture Chronic pain (various) Promising
Pediatric migraine Possibly efficacious
Biofeedback
Thermal  Pediatric migraine Possibly efficaciousa
biofeedback Tension headaches Promising
EMG-biofeedback Tension headaches Promisinga
Creative arts
Music Injection pain Promising
Herbal therapy
Naturopathic  Ear pain (AOM) Promising
extract
Peppermint oil Irritable bowel syndrome Possibly efficacious
Homeopathy
Ear pain (AOM) Promising
Hypnosis Procedural pain in pediatric  Possibly efficacious
oncology
Procedural pain in pediatric  Unclear
burn injuries
Post-operative pain Possibly efficacious
Recurrent pediatric headache Efficaciousb
Massage therapy Juvenile rheumatoid arthritis Promising
Procedural pain in pediatric  Promising
burn injuries
AOM   acute otitis media; Designation   designation according to criteria
for empirically supported therapies (ESTs) by the American Psychological
Association (APA) Division 12 Task Force on Promotion and Dissemination
of Psychological Procedures.
aRecommendation of Hermann and Blanchard (22).
bRecommendation of Holden et al. (66) for the category of relaxation/self-
hypnosis/guided imagery/autogenic training.‘double-blind’pharmacological trial); (iii) use of valid and reli-
able outcome measures; (iv) including sufficient sample sizes
to achieve adequate statistical power to detect between-group
differences; and (v) use of an appropriate control condition. For
certain interventions such as music therapy, inclusion of a
placebo group (e.g. other auditory stimuli) to control for non-
specific effects is particularly important. Finally, even though
mechanisms of action in CAM interventions may not be well
understood, systematic testing of existing mechanistic models
should be pursued (54). Hermann and Blanchard (22) pointed
out that if the beneficial effects of BFB on pain are found to be
mediated by psychological (e.g. self-efficacy) rather than phys-
iological (e.g. muscle tension) factors, this would increase the
likelihood that BFB will be studied in relation to other pain
problems (e.g. RAP) rather than headache alone.
In sum, there are few high-quality empirical investigations
that permit definitive conclusions to be drawn regarding the
efficacy of CAM interventions for pediatric pain. The studies to
date do, however, provide many useful findings that may guide
researchers in conducting more carefully controlled investiga-
tions. It should be noted that several CAM interventions for
pediatric pain were not included in this review due to a lack of
published, controlled studies. These interventions include
movement therapies such as yoga, other interventions involving
the creative arts such as art or dance therapy, as well as medita-
tion, energy healing, aromatherapy, folk remedies and spiritual
approaches. This list is not exhaustive. Notably, many of these
CAM treatments have shown encouraging findings in case
reports and uncontrolled studies. It is our hope that future work
may be directed at the careful testing of these unproven but
potentially therapeutic CAM modalities. The pursuit of safe,
efficacious and cost-effective interventions for pain in children
that may be used in place of, or in concert with, conventional
medical approaches is a worthy goal that should be undertaken
with the highest degree of scientific rigor.
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